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ed.2012.Abstract Background: Patients discharged against medical advice (AMA) are at increased risk for
a poor outcome and higher cost to the health care system. The pattern and predictors of discharge
AMA have not been studied in Saudi Arabian hospitals. Thus, we assessed the prevalence and pre-
dictors of discharge AMA in a major teaching hospital in Saudi Arabia.
Methods: This study was conducted at a university teaching hospital in the Eastern Province,
Saudi Arabia. A case-control design and multivariate logistic regression were used to assess factors
predicting discharge AMA from hospital discharge data between January 2007 and December 2009
from the departments of surgery, obstetrics, psychiatry and general medicine.
Results: Of 16175 discharges during the study period, 648 were AMA (4.01%). Younger age
(OR, 1.3; 95% CI, 1.11–1.43), number of comorbid conditions (OR, 1.6; 95% CI, 1.4–1.8), short
length of stay (OR, 1.05; 95% CI, 1.03–1.05), male gender (OR, 1.9; 95% CI, 1.4–2.5) and Saudi
national (OR, 2.3; 95% CI, 1.6–3.3) increased the odds for discharge AMA. Other factors associ-
ated with increased discharge AMA included admission to the psychiatry department and the holy
feast of Eid Al-Adha.
Conclusion: Discharge AMA in one Saudi teaching hospital was much more common than in
western countries. Younger age, male gender, Saudi nationality and having more comorbid condi-
tions were associated with increased discharge AMA. The ﬁndings of this study might assist in
reducing the prevalence of discharge AMA.
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Discharge against medical advice (AMA) continues to be a
prevalent problem for health care providers.1 Patients who dis-
charge themselves AMA probably still need further care. After
premature discharge and lack of follow-up care, most of these
patients are at increased risk for morbidity and mortality.2–4
Link et al.5 found a 16% mortality rate at 1 year among
patients discharged AMA in a group of teaching hospitals.
Furthermore, patients discharged AMA are at increased riskLtd. All rights reserved.
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admitted with acute myocardial infarction who left AMA
underwent fewer revascularizations and had a 40% higher risk
for death or readmission for myocardial infarction within
2 years of discharge.6 Several other studies showed that dis-
charge AMA increased subsequent risk of complications for
patients with speciﬁc diseases, such as pneumonia, inﬂamma-
tory bowel disease, psychiatric disorders and cirrhosis.7–11
Discharge AMA represents as many as 2% of all hospital
discharges, although the incidence varies with the admitting
condition.12 In a nationwide analysis of hospitalizations in
the USA, discharge AMA patients were more likely to have
mental disorders and drug or alcohol abuse and less likely to
have malignancies.12–14 The predictors of discharge AMA also
included factors associated with vulnerability, such as race,
low income and no health insurance.15,16
Patients leave AMA for a variety of reasons,17 including
dissatisfaction with the care received, family responsibilities
and a sense that their health has improved.18 Identiﬁcation
of these factors and the characteristics of patients who are at
risk for discharge AMA may help alert physicians to patients
intending to leave AMA and thus to use strategies intended
to keep the patient in hospital.18 In view of the lack of speciﬁc
intervention procedures, inﬂuence strategies could be used.19
Treating physicians who identify patients at risk for discharge
AMA could use such psychological techniques. Accordingly,
training in and understanding of these techniques by physi-
cians would give them a tool to alter patients’ behavior to-
wards choosing beneﬁcial decisions.20 The requirement for
physician training in these techniques and the short length of
stay of patients who discharge AMA necessitate, however,
other strategies, such as communicating aspects of care and
the dangers of leaving hospital prematurely.
Despite the adverse effect of the discharge AMA on the
quality and cost of care, no studies have been conducted on
this issue in Saudi Arabia.18,21 It is not clear whether the rate
and predictors of discharge AMA in Saudi hospitals are simi-
lar to those in the USA and other western hospitals. Therefore,
the objective of this study was to determine the prevalence and
factors associated with patient discharge AMA in Saudi
hospitals.
Materials and Methods
Study setting and data source
This study was conducted in a 440-bed university-afﬁliated
teaching hospital in the Eastern Province, Saudi Arabia. From
the electronic hospital database, we abstracted discharge data
for the period January 2007–December 2009, having deter-
mined that this study period would provide a large enough sam-
ple size to detect a difference between group proportions of 0.05
and 0.03 with a power of 80% and a two-sided a of 0.05. All
patients discharged from the departments of surgery, obstet-
rics, psychiatry and general medicine were eligible for inclusion
in the study. We excluded patients 18 years or younger and pa-
tients who died during their hospital stay. For patients who dis-
charged AMA more than once during the study period, we
included only the ﬁrst time. Patients were deﬁned as discharged
AMA if they signed a standard hospital form acknowledging
that they were discharging themselves contrary to the adviceof their physician or if they left the hospital in an unscheduled
manner without informing hospital staff.
Study design
We used a case-control design to examine the predictors of pa-
tients discharging AMA. Patients who discharged themselves
AMA were considered as cases, patients who were discharged
regularly were considered as controls.
Measurements
The information abstracted from the electronic database was
nationality, age, sex, eligibility for hospital care, area of resi-
dence and department of admission. For the distance of resi-
dence, patients were arbitrarily categorized according to the
distance of their area of residence from the hospital into ‘close’
(less than 15 km from the hospital) or ‘mid/far’ (more than
15 km from the hospital). The departments of admission were
aggregated into surgery, obstetrics and gynecology, psychiatry
and general medicine.
Statistical analysis
We determined the demographic characteristics of all patients
discharged during the study period. Continuous variables were
expressed as mean ± standard deviation, and categorical vari-
ables were expressed as number and percentage. The character-
istics of patients who were discharged AMA and patients
discharged regularly were compared using t and chi-squared
tests as applicable. Univariate logistic regression was per-
formed to explore the unadjusted effect of different variables
on the risk for discharge AMA. To determine the independent
predictors of discharge AMA, variables were entered in a mul-
tivariate logistic regression analysis. In the logistic regression
models, the dependent variable was discharge AMA (yes/no).
Odds ratios (ORs) and 95% conﬁdence intervals (CIs) were
calculated for each independent variable. All P values were
two-sided, and P 6 0.05 was considered statistically signiﬁ-
cant. All analyses and data management were performed with
Stata 11.0 (StataCorp, College Station, USA).
Results
During the study period, there were 26,346 discharges involv-
ing 19,926 patients. Of these, 542 who died during their hospi-
tal stay and 3209 under 18 years were excluded from the study.
Of the remaining 16,175 patients, 15,527 were discharged reg-
ularly and constituted our sample for our control, and 648
were discharged AMA.
Patient characteristics
The characteristics of all discharged patients during the study
period are shown in Table 1. The mean age was
37.2 ± 14.6 years. Of all discharges, 4%(n=648) were dis-
charge AMA, 62% were female, and 67% were Saudi. Most
of the study population was discharged from the obstetrics
department (41.5%), followed by general medicine (29.2%).
About 21% were not eligible to be treated in the hospital.
Table 1: Demographic and clinical characteristics of all patients
discharged from a university-afﬁliated teaching hospital in the
Eastern Province, Saudi Arabia, during 2007–2009
(N= 16,175).
Characteristic Frequency (%) Mean (SD)
Age (years) 37.2 (14.6)
No. of comorbid conditions 2.6 (1.7)
Length of stay (days) 6.4 (16.5)
Discharge type
Regular 15527 (96.0)
AMA 648 (4.0)
Sex
Male 6189 (38.3)
Female 9986 (61.7)
Nationality
Saudi 10838 (67.0)
Non-Saudi 5337 (33.0)
Eligibility for treatment in hospital
Eligible 12797 (79.12)
Not eligible 3378 (20.88)
Distance of residence from hospital
Close (615 km) 6954 (72.1)
Mid/far (>15 km) 2690 (27.9)
Admitting department
Surgery 4281 (26.5)
Obstetrics 6704 (41.5)
Psychiatry 454 (2.8)
General medicine 4735 (29.2)
Time of the yeara
Regular 14914 (92.2)
Ramadan 1 127 (7.0)
Eid Al-Fiter 57 (0.3)
Eid Al-Adha 77 (0.5)
AMA, against medical advice.
The numbers may not add up to 16175 because of missing values.
a Ramadan, holy month; Eid Al-Fiter, a 3-day holy feast; Eid Al-
Adha, 4-day holy feast for Hajj.
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creased risk for discharge AMA (5.6% versus 3.0% for fe-
males, P< 0.00)1. Saudi nationals were at higher risk for
discharge AMA than non-Saudis (5.1% versus 3.6,
P< 0.001). Eligible patients discharged themselves AMA sig-
niﬁcantly more often than non-eligible patients (4.6% versus
1.8%, P< 0.01). A higher percentage of people living close
to the hospital discharged themselves AMA than those living
moderately far or far from the hospital. The highest percentage
of patients leaving AMA (31%) was patients admitted to the
psychiatric department (P< 0.01). Of all holiday occasions,
Eid Al-Adha was associated with the highest rate of discharge
AMA (11.7%).
Predictive factors
In univariate logistic regression analysis (Table 3), the number
of comorbid conditions, being male, a Saudi national, eligible
for admission to hospital, admission to the psychiatric depart-
ment and the period of Eid Al-Adha were signiﬁcantly associ-
ated with an increased risk for discharge AMA. The results ofthe multivariate regression are also presented in Table 3. The
number of comorbid conditions, sex, nationality, department
of admission and time of the year maintained signiﬁcant asso-
ciations with discharge AMA. Age and length of stay became
signiﬁcant after adjustment for other factors: for each 10-year
increase in age, the risk for discharge AMA decreased by 20%,
and longer hospital stay was associated with a reduced risk for
discharge AMA. Male patients were 90% more likely to dis-
charge AMA than female patients, and Saudi patients were
more than twice as likely to discharge AMA as non-Saudis.
Patients discharged from the psychiatry department were 30
times more likely to leave AMA than those discharged from
the surgery department. Finally Eid Al-Adha was associated
with a threefold increase in discharge AMA.Discussion
We found that 4% of all discharges in our university teaching
hospital were AMA. Younger age, number of comorbid condi-
tions, being male, being a Saudi national, short length of stay,
and Eid Al-Adha time of year were found to be independent
risk factors for discharge AMA. Our study also demonstrated
that discharge AMA varies according to the department of
admission, patients admitted to the psychiatry department
having the highest risk for discharge AMA, followed by gen-
eral medicine, then surgery and obstetrics.
Our ﬁnding of an overall discharge AMA rate of 4% was
much higher than that of a nationwide study in the USA, in
which 1.4% of all discharges were due to discharge AMA.12 In
addition, our rates of discharge AMA by department of admis-
sion were higher than those found in other studies.8–10,23,24
Although discharge AMA was uncommon among patients
admitted to the surgery and obstetrics departments, a much
higher rate was found for patients admitted to the psychiatry
department. A systematic review of studies of discharge AMA
among patients admitted to psychiatric departments found a
mean rate of 17% (range, 3–51%).7 Patients with psychiatric
conditions are usually hospitalized for exacerbation or relapse
of symptoms. Once the acute condition is resolved and patients
begin to feel relief of symptoms, they demand discharge, even be-
fore total stabilization of their condition.25–27 It has also been
shown that patients with drug and alcohol abuse are at higher
risk for discharge AMA.28 Lack of information about drug
and alcohol use by our study population prohibited us from
studying this factor.
In agreement with other studies, we found that patients dis-
charged AMA were more often male and young.9,20 Discharge
AMA was also associated with shorter length of stay in these
studies as found in our study. Seaborn and Osmun20 found
that the average length of stay of regularly discharged patients
was almost double that of patients discharged AMA. In con-
trast, Fiscella et al.29 found in their study on postpartum dis-
charge AMA that factors that prolong patients’ length of
stay may increase the risk for discharge AMA, suggesting that
a longer stay provides more opportunity for discharge AMA.
Other studies have not reported signiﬁcant relations be-
tween discharge AMA and the month of the year, season or
day of the week.24,2 In our study, a signiﬁcant increase in dis-
charge AMA occurred at the time of Eid Al-Adha. This period
is uniquely holy for Muslims, with family and religious respon-
sibilities, which may explain the increased risk in our study.
Table 2: Patient characteristics in relation to discharge against medical advice (AMA) and regular discharge.
Characteristic Discharged AMA Normal discharge P value
n= 648 (4.0%) n= 15,527 (96.0%)
Age (years)a 36.5 (15.3) 37.2 (14.6) 0.2
No. of comorbid diseasesa 3.45 (1.9) 2.53 (1.7) <0.01
Length of staya 7.02 (12.2) 6.38 (16.7) 0.3
Sex <0.01
Female 300 (3.0) 9686 (97.0)
Male 348 (5.6) 5841 (94.4)
Nationality <0.01
Non-Saudi 95 (3.6) 5242 (96.4)
Saudi 553 (5.1) 10285 (94.9)
Eligibility for treatment in hospital <0.01
Eligible 588 (4.6) 12 209 (95.4)
Not eligible 60 (1.8) 3 318 (98.2)
Distance of residence from hospital 0.02
Close (615 km) 304 (4.4) 6650 (95.6)
Mid/far (>15 km) 89 (3.3) 2601 (96.7)
Admitting department <0.01
Surgery 125 (2.9) 4156 (97.1)
Obstetrics 149 (2.2) 6555 (97.8)
Psychiatry 142 (31.3) 312 (68.7)
General medicine 232 (4.9) 4503 (95.1)
Time of yearb <0.01
Regular 585 (3.9) 14329 (96.1)
Ramadan 52(4.6) 1075 (95.4)
Eid Al-Fiter 2 (3.5) 55 (96.5)
Eid Al-Adha 9 (11.7) 68 (88.3)
a t Test; chi-squared test used for other variables.
b Ramadan, holy month; Eid Al-Fiter, a 3-day holy feast; Eid Al-Adha, 4-day holy feast for Hajj.
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of illness have had inconsistent results.8,10 We found that pa-
tients with more comorbid conditions had a higher rate of dis-
charge AMA. Similarly, Baptist et al.2 found that patients with
asthma admitted to an intensive care unit and ventilated
mechanically were at greater risk for discharge AMA. Kaplan
et al.8, however, did not show increased discharge AMA
among patients with inﬂammatory bowel disease and compli-
cations such as abscess and obstruction or among patients with
a higher Elixhauser comorbidity score. It is possible that a pa-
tient’s functionality is a better predictor of discharge AMA
than the number of comorbid conditions, as used in our study.
Patients with better functional ability would ﬁnd it easier to
walk out of a hospital even if they had more comorbid
conditions.
Our ﬁnding that Saudi patients were more likely to dis-
charge themselves AMA than non-Saudi patients may be due
to the fact that Saudi patients have support outside the hospi-
tal from family and friends, while non-Saudi patients may not.
Other research has shown that patients with more social sup-
port are at lower risk for discharge AMA.15,30 Our ﬁndings
are contrary to that ﬁnding, indicating that the existence of
outside social support may have encouraged Saudi patients
to discharge themselves AMA; believing that they could con-
tinue their treatment surrounded by family and friends. Cul-
tural norms may also play a role in the decision to dischargeAMA. Future studies on this issue will require more data on
the lifestyle of discharged patients, which was not available
in our database.
Physicians must be prepared to accept that some pa-
tients do not want to stay in hospital, perhaps because of
other pressing needs.31 Such patients should be encouraged
to return after addressing those needs. Once the patient has
made a ﬁnal informed decision to leave AMA, the physi-
cian must ensure that the discharge is as safe and appropri-
ate as possible, including encouraging the patient to
maintain follow-up.32
This study has a number of limitations: First, our study
was conducted in one teaching hospital, and the results
may not be generalizable to other types of hospital. Never-
theless, other studies have found that discharge AMA rates
tend to be higher in urban than suburban hospitals and
higher at community than teaching hospitals.22 Second, as
this was a retrospective study, we were unable to determine
the reasons for leaving AMA; in other studies, the com-
monest reasons were dissatisfaction with care, subjective
improvement by the patient, and family concerns and obli-
gations. Complete documentation of the reasons for which
patients leave AMA will be essential to better address these
issues. Third, the analysis was performed according to the
department of discharge and not the primary diagnosis at
admission, which might be an independent factor for
Table 3: Factors associated with discharge AMA: unadjusted and adjusted odds ratios.
Unadjusted odds ratio Adjusted odds ratio
OR 95% CI P-value OR 95% CI P-value
Age (10-year increase) 1.15 0.91–1.17 0.90 0.81 0.77–0.97 0.00
No. of comorbid conditions 1.33 1.31–1.46 0.00 1.63 1.44–1.75 0.00
Length of stay 1.01 1.01–1.08 0.13 0.95 0.95–0.97 0.00
Sex
Female 1.0 1.0
Male 1.95 1.61–2.45 0.00 1.91 1.42–2.54 0.00
Nationality
Non-Saudi 1.0 1.0
Saudi 2.72 2.11–3.99 0.00 2.33 1.63–3.34 0.00
Eligibility for hospitalization
Eligible 1.0 1.0
Not eligible 0.41 0.31–0.57 0.00 0.61 0.32–1.27 0.2
Distance of residence from hospital
Close (615 km) 1.0 1.0
Mid/far (>15 km) 0.82 0.64–1.02 0.07 0.84 0.51–1.29 0.27
Department of admission
Surgery 1.00 1.0
Obstetrics 0.73 0.51–0.97 0.01 0.94 0.66–1.48 0.69
Psychiatry 13.45 8.83–20.52 0.00 30.41 17.51–52.82 0.00
General medicine 1.80 1.42–2.35 0.00 1.73 1.42–2.15 0.00
Time of yeara
Regular 1.0 1.00
Ramadan 1.25 0.93–1.64 0.25 1.22 0.78–1.68 0.21
Eid Al-Fiter 0.91 0.22–3.53 0.87 1.01 0.32–3.62 0.59
Eid Al-Adha 2.92 1.57–5.91 0.02 3.14 1.44–6.85 0.00
OR, odds ratio; CI, conﬁdence interval.
a Ramadan, holy month; Eid Al-Fiter, a 3-day holy feast; Eid Al-Adha, 4-day holy feast for Hajj.
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could not control for substance abuse or psychiatric diag-
noses, as this information was usually not reported in the
electronic database.
It is important that patients at risk for discharge AMA be
identiﬁed early, so that planning for discharge can begin soon
after admission. Various intervention scenarios could be de-
signed for use by treating physicians, to either deter patients
from leaving prematurely or improve their acceptance of out-
patient follow-up.
In conclusion, we found a rate of discharge AMA in a
teaching hospital in Saudi Arabia of 4%, which is much higher
than in western hospitals. Being male, Saudi, younger, and
admission to a psychiatry department were signiﬁcant risk fac-
tors for discharge AMA. Future prospective studies should ad-
dress the reasons for which patients leave AMA in Saudi
hospitals. This may assist in reducing discharge AMA and
consequently improve patient outcomes and reduce waste of
resources.Acknowledgements
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